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Claims 



1. An ink composition for applying graphics to a synthetic 
resin molded material having polar radicals, characterized by the 
fact that it contains an inclusion compound of a cyclodextrin and 
an organic compound having an NO atomic group. 

2. A transfer material for applying graphics to a synthetic 
resin molded material having polar radicals, characterized by the 
fact that it contains an inclusion compound of a cyclodextrin and 
an organic compound having an NO atomic group in the ink layer or 
the adhesive layer. 

Detailed explanation of the invention 

The present invention relates to an ink composition and 
transfer material which improve the adhesive strength with 
respect to synthetic resin molded material having polar radicals, 
for example, polyethylene terephthalate molded material, 
polyamide molded material, etc. 

Conventionally, there was a problem of the adhesive property 
of ink being poor in both direct printing and transfer printing 
when applying graphics to a synthetic resin molded material 
having polar radicals. For example, in the polyethylene 
terephthalate molded material, adhesion of ink was difficult in 
conventional direct printing. On the other hand, with transfer 
printing, the adhesive property of the ink improves to some 
extent when the heating temperature is set to about 200°C during 
the transfer, but said molded product softens at 170 °C or above 
and whitens due to crystallization at 230°C or above; thus, the 



transparency is lost, and its use in commercial containers for 
drinking water, spices, etc., in which transparency is required 
was difficult. Also, depending on the type of material, there 
was a problem of deformation at said heating temperature and 
losing the product value as a container. 

The present invention is what aimed to improve said 
unfavorable adhesive property with respect to synthetic resin 
molded materials. The present inventors found, as a result of 
various research and considerations, that by modifying said 
molded material with an organic compound having NO atomic group, 
it is possible to improve the adhesive property of said molded 
products, and that by making said organic compound into an 
inclusion compound with a cyclodextrin, it can be included in the 
ink composition and used as a transfer material. They then 
realized the present invention. 

Namely, the present invention is an ink composition for 
applying graphics to a synthetic resin molded material having 
polar radicals, characterized by the fact that it contains an 
inclusion compound of a cyclodextrin and an organic compound 
bearing an NO atomic group, and a transfer material for applying 
graphics to a synthetic resin molded material having polar 
radicals, characterized by the fact that it contains an inclusion 
compound of cyclodextrin and an organic compound bearing an NO 
atomic group in the ink layer or the adhesive layer. 

Below, the present invention will be explained in detail. 
The ink composition of the present invention is 
characterized by the fact that it includes an inclusion compound 
of cyclodextrin and an organic compound bearing an NO atomic 
group. The organic compound bearing an NO atomic group is an 



organic compound bearing a functional group such as a nitrite 
(-0N0) , nitro group (-N0 2 ) , nitroso group (-NO), nitrate (-N0 3 ) , 
oxime group (-NOH) or nitroxide group (-CN-O) , and it is possible 
to use, for example, benzyl nitrite, octyl nitrite, nitrobenzene, 
nitrotoluene, nitrochlorobenzene, nitroxylene, musk xylene, musk 
ketone, musk ambretto, nitroaniline, nitrophenol, nitrobenzyl 
alcohol, nitrosobenzene, benzyl nitrite, cyclohexanone oxime, 
benzaldoxime, acetophenone oxime, etc. The cyclodextrin to be 
used can be any of the a-, 0-, or 7- type. The inclusion 
compound may be obtained by a conventional manufacturing method, 
namely, a dissolution method, mixing method, etc. As one example 
of the manufacturing method, there is the method in which a 
jS-cyclodextrin is dissolved in hot water so as to create a 
saturated solution, an organic compound having NO atomic group is 
added in a quantity such that the molar ratio with respect to the 
£-cyclodextrin is 1:1 to 1:3, and a precipitate is obtained on 
standing. The pigment, dye and binder used in the ink composition 
are not restricted. 

The transfer material of the present invention is 
characterized by the fact that an inclusion compound similar to 
that mentioned above is included in the ink layer or the adhesive 
layer. When said inclusion compound is included in the adhesive 
layer, an adhesive layer is formed by using an adhesive 
containing said inclusion compound in a conventional adhesive 
resin binder, for example, a vinyl resin, etc. When it is 
included in the ink layer, a conventional adhesive resin binder 
is mixed to create an adhesive ink layer, and said inclusion 
compound is included in this ink layer. 



When the ink composition and transfer material of the 
present invention are used, it is necessary to heat [the system] 
to a suitable temperature when the ink or the transfer material 
is brought into contact with the synthetic resin molded material 
surface or after contact occurs. With such heating, the included 
organic compound bearing an. NO atomic group escapes from its 
inclusion in the cyclodextrin, functions on said molded material 
surface, and improves the adhesive property. As a result of the 
above, it is possible to form graphics with fastness. The 
heating temperature differs with the organic compound bearing an 
NO atomic group which is used, but a range of about 100-150 °C is 
suitable. In this temperature range, conventional resin molded 
material does not change greatly. With respect to the heating 
method, when graphics are applied on the molded material surface 
by printing or other methods using the ink composition of the 
present invention, the molded material applied with the graphics 
is heated using a hot dryer, infrared heater or another suitable 
heater. When transfer printing is carried out using the transfer 
material of the present invention, the effect of improving the 
adhesion is obtained by heating during the transfer, that is, by 
carrying out heat transfer; thus, it need not be reheated after 
the transfer. 

The ink composition and transfer material of the present 
invention are composed as described above, so it is possible to 
improve the adhesive property of the graphics with respect to the 
synthetic resin molded material. During transfer printing, it is 
possible to adhere the graphics at a lower temperature than in 
conventional heat transfer processes. Consequently, a loss in 
the transparency of the molded product or the occurrence of 



deformations due to heating are not noted. Therefore, needless to 
say, in addition to being suitable for use in transparent 
containers for drinking water, spices, cosmetic products, etc., 
which must be transparent, there is a great value for industrial 
use, since it can find a wide range of uses for applying graphics 
to containers, etc. 

Below, application examples of the present invention will be 
explained. 

Application Example 1 

20 mL distilled water were added to 28 g 0-cyclodextrin. The 
mixture was mixed for 30 min. With continued mixing, 3.0 g 
nitrobenzene were slowly added to said mixture. The mixture thus 
obtained was washed in the order of cold water and cold ether, 
and then dried to obtain a 0-cyclodextrin inclusion compound of 
nitrobenzene. After the application of graphics to a container 
of polyamide molded material using an ink composition with the 
following composition containing said inclusion compound, heat 
was applied for 1 min at 100°C using a hot dryer. As a result, it 
was possible to form graphics having fastness on said container 
surface. 

Inclusion compound 
VYHH (product of UCC) 
Vinyl chloride copolymer resin binder 
Pigment 
Ethyl acetate 



10 parts 

30 parts 
10 parts 
60 parts 
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Application Example 2 

14 g 0-cyclodextrin were dissolved in 100 mL hot water at 
60 °C so as to form a saturated solution. After the addition of 
3.7 g musk xylene and agitation for 1 h at a steady temperature 
of 60 °C, the mixture was cooled to room tempera ture and stored 
for 3 h. It was filtered and washed with distilled water to 
obtain a 0-cyclodextrin inclusion compound of musk xylene by 
drying. As a result of having carried out transfer printing on a 
transparent container made of a cylindrical polyethylene 
terephthalate molded material under transfer conditions of 180 °C 
and 8 cm/sec using a transfer material which forms a resin 
composition with the following composition containing said 
inclusion compound as the adhesive layer, it was possible to form 
graphics having fastness on the surface of said container. Also, 
the transparency of the container was not lost at all. 

Inclusion compound 10 parts 

Vinyl chloride/ vinyl acetate copolymer 20 parts 

Ethyl acetate 70 parts 

Comparative example 

As a result of having carried out transfer printing on a 
container of polyethylene terephthalate molded material under the 
same transfer conditions as in Application Example 2 using a 
transfer material having a conventional adhesive layer composed 
of the following composition, the graphics adhered on the 
container surface. When a commercially available adhesive tape 
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was placed on the drawing and then peeled off, the graphics also 
peeled off easily; thus, it was apparent that the adhesive 
property of the graphics is unfavorable. 



Vinyl chloride/ vinyl acetate copolymer 20 parts 

Ethyl acetate 80 parts 

Application Example 3 

58 g 0-cyclodextrin were dissolved in 300 mL hot water at 
60°C to form a saturated aqueous solution. 7.9 g 
p-nitrochlorobenzene were added. After 3 h agitation at a 
maintained temperature of 60°C, it was cooled to room 
temperature, and then stored for 3 h. The sedimented material 
was then filtered, washed with distilled water and ether, and 
dried to obtain a 0-cyclodextrin inclusion compound of 
p-nitrochlorobenzene . 

An ink having adhesive property was prepared with the 
following composition containing said inclusion compound. 



Inclusion compound 6 parts 

Vinyl chloride/ vinyl acetate copolymer 30 parts 

(product of Denki Kagaku Kogyo K.K. ) 

Pigment 10 parts 

Ethyl acetate 60 parts 



When transfer printing was carried out on a cylindrical 
polyethylene terephthalate blow molded material under the same 
transfer conditions as in Application Example 2 using a transfer 



material formed with a graphics layer using the ink composition 
thus obtained, transparent and beautiful graphics having fastness 
were formed. 



Application Example 4 

An ink having an adhesive property with the following 
composition containing the same inclusion compound as Application 
Example 1 was prepared. 

Inclusion compound 6 parts 

Vinyl chloride copolymer resin (product of UCC Co.) 30 parts 
Pigment 10 parts 

Ethyl acetate 60 parts 

When transfer printing was carried out on a polyethylene 
terephthalate molded material under the same transfer conditions 
as in Application Example 2 using a transfer paper formed with a 
graphics layer using said ink composition, it was possible to 
form transparent and beautiful graphics having fastness. 
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NIPPON SHASHIN INSA -J5 6036-556 

01. 09.79-JP-l 11843 (09.04.81) C09d-H 
Ink compsn. for patterning synthetic resin mouldings - comprises 
homogeneous mixt. of organic nitroso cpd. and cyclodextxin 



01.09.79 as 111843 (4ppl5) 

Ink compsn. for printing coloured patterns on a synthetic resin 
moulding having polar radicals comprises a homogeneous mixt 
of (a) organic cpd. (I) having NO gp. and (b) cyclodcxtrin carrier 
CopyinK material comprises an adhesive layer or an inked layer 
which is impregnated with (I) and the carrier. 

(I) is cpd. having nitrite group (or nitro-, nitroso-. nitrate- 
oxirne- or nitrooxide group) and is e.g. nitrobenzene, musk, xyloi 
or toluidine. Cyclodextrin may be (alpha)-, (beta)- or (gamma)-. 
Carrier is prepd. e.g. by dissolving (beta)- cyclodextrin in warm 
water m a saturated state, and then adding nitrobenzene in an 
equal amt. proportional to the (beta)-cyclodextrin to the resulting 
warm water. 

Ink compsn. is used for printing colourised patterns on a 
transparent container of PET or polyamide. 
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